QUANTA CHEMISTRY 


An Institute of Chemical Sciences 


DPP-(1) - STEREOCHEMISTRY 


1. Which species exhibits a plane of symmetry? 
COOH 


CH; H 
. 760 
H CH; 
н Н 
OH Н Ph — Ph 
H COOH 
H 
(c) (d) H 
HOOC H 


H OH COOH COOH 
2. Which ofthe following has centre of symmetry? 


H H Br 


F 

c a 

(а) v Pg (b) (c) CL Фра. 
H F Br H 
3. Which ofthe following compound are optically active? 
H F CH; СООН 
COOH 
H-1—OH F ү 

(а) H ОН (b) H (c) H (d) None ofthese 

SODH H F COOH CH; 
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4. Which ofthe following compounds have plane of symmetry? 


Н.С СН» С1 Вг 
С1 rf | 
(а) (b) (e) LT, (Ф Su 
H3C CH; TI Cl 
5. Which ofthe following compound is not optically active? 
H Cl Cl Br Вг Н H H 
ИИ „07, 
аў” qo NAE (c) вг (а) Br 
H H H Br H Br 
6. In which ofthe following compounds plane of symmetry and centre of symmetry both are present? 
О 
H H CH; Cl 
Cl коа аи 
GgoN for ® м Р Во qe D 
Cl Br 
O 


7. Among the following, the optically active 


(a) AN () n ©) aX (d REN 


8. Which ofthe followoing compound is not optically active? 
H CI CI Br Bt H H H 
H H Cl H 
(a) ХИ (b) N/A (c) (d) cr 
H H H Br H Br 
9. The number ofoptically inactive compounds given below are 


S HH СН; CH,SH 


H 
я в 
(a) «Ў, аў i 


HN HH CH OH 
O 
Bry, Cl COOH | 

с E d ^| "CH; 
e OO Eh (d) HCO" | 


CH; 
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10. 


11. 


12. 


13. 
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Which ofthe following compounds is not chiral? 


(a) 1-chloropentane (b) 2-chloropentane 
(c) 1-chloro-2-methyl pentane (d) 3-chloro-2-methyl pentane 
Which one ofthe following correctly matched? 
О 
1 
» OH 
(a) а ОН Plane of symmetry Chiral 
O 
НООС Cl 
(b) IX Centre ofsymmetry Chiral 
vi ‘COOH 
Вг Ке! 
(с) ju Plane of symmetry Achiral 
с“ Br 
О 
1 
E OH 
(d) c OH Axis ofsymmetry Chiral 
O 


Which ofthe following compounds are optically active? 


(a) R (b) 57 
Вг Вг 
фа TD 
B Br 
Фа 
(d) 
Et Cl 


Identify optically active compounds 


Me 
Cl 


(d) 
CI 
(b) LY (c) 
Et 


E 
BH а 


= 


Ме 
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Multiple Select Questions (MSQs) 


14. The correct statement(s) about the compound given below 15, 


(а) The compound is optically active 

(b) The compound possess centre of symmetry 
(c) The compound possess plane of symmetry 
(d) The compound possess axis of symmetry 


15. Which ofthe following compounds are optically inactive? 
Cl CI Cl Cl 
cl Y? а те СА А. і Po 
Й b хД d XX 
D e "с P at Усы? с Эс O ае а 
Cl Cl Cl Cl 
16. Which of the following molecules are chiral? 
H Me, Ft Ме Et 
| E S Me, , „Ph 
JE à 
(а) ме ү "pn © M (c) » @ Ny 
е сф ОМТ а в “ань 
17. Consider the following statements and find the correct ones. 


(a) Any material that rotates the plane of polarized light is said to be optically active. 

(b) Ifa pure compound is optically active, the molecule is superimposable on its mirror image. 

(c) The property of superimposability of an object on its mirror image is called chirality. 

(d) The ultimate criterion for optical activity is chirality. This is both a necessary and sufficient condition. 


18. Which statements are correct about given molecule. 


Me Me 
Cl 


(a) Compound contains POS 
(b) Molecule in optically active 
(c) Molecule is optically inactive 
(d) Molecule is chiral 
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19. Which of the following compounds are achiral? 


Me H 
Br /\H Br /\Вг Me СИА CI 
(a) | (b) | (c) (d) 
H Br Н Н H н н 
Numerical Answer Type (NAT) 
CH; 
НЗС NACH; cf as 
20. “c 
(a) "M 
CH 
B а | до" 
Сн 
Eo ў 
(е) 
The number ofchiral compounds аге 
ANSWER KEY 
Id 8. c 3.d 4.a 59 6. b 7.d 8d 
9.4 10.а ll.d 12. b 13.a 14. a,d 15. a,b,d 
16. a,b,c,d 17. a,d 18. a,c 19. b,c,d 20. 3 
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Plane of symmetry 


H 
СІ... ні Вг 


Вг ў 


- 


E 1 Cl 
H 


Centre of symmetry 


3. а and b contains plane of symmetry .'. optically inactive. 
C contains centre of symmetry. 
г. optically inactive. 
(d) is the correct option. 

4. Only (a) possess plane of symmetry 


Plane of 
symmetry 
5 (d) is not optically active ..: it contains plane of symmetry. 
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DPP-(1)/IIT-GATE/STEREOCHEMISTRY 


This plane reflects 
both H and Br. 


Rest all other are optically active as they do not contains plane of symmetry. 


~> Plane of 
symmetry 


Centre of 
ка symmet 
СЇ y гу 

7. b contains both plane as well аз centre of symmetry 
Among the following, the optically active 


Only ‘d’ does not contains plane or centre of symmetry. 
, No plane of symmetry 
т No centre of symmetry 
© 
(d) 
г. Optically active. 
(d) is correct option 


as it contains plane of symmetry. г. Optically active. 


d is optically active, whereas all other compound are optically inactive. b and c contains plane of 
symmetry whereas a has unrestricted rotation, which makes a, b and c optically inactive. 


CI 
Hy Hy Но | . 
а) сн с -C -C -CH, No chiral centre 


(D | CH4,—C -C -C—CH, 
Н, Н, с s No plane of 
(с) СНС -C С СН, symmetry 
H г. chiral 
н, C н 
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11. 


12. 
13. 


14. 


15. 


16. 


17. 


18. 
19. 
20. 


DPP-(1)/IIT-GATE/STEREOCHEMISTRY 


‘a’ contains plane of symmetry .`. it is achiral 
‘b’ contains centre of symmetry .'. it is achiral 
“с” contains centre of symmetry .'. it is achiral 
‘d’ contains axis of symmetry and it is chiral 

г. “Ф is the correct option. 

As it has no POS, COS, AAOS 

Correct option is (a) 


Cl, H 8 


This molecule doesn't contains centre or plane of symmetry. 
г. Itis optically active 
It contains C, axis that passes through the centre of molecule. 
Hence a and d are correct option. 

CI 


СІ E Cl 
СІ 
This neither contains plane nor centre of symmetry. 
г. Itis optically active. 
Rest all others contains plane of symmetry 
г. Optically inactive. 
г. a, b, c is correct option. 
Appropriately substituted quaternary ammonium compounds (d), N-oxides (b), silane derivates (a), 
phosphine oxides (c) are all chiral. 
г. Allare correct. 
Any material that rotates the plane of polarized light is said to be optically active. Ifa pure compound is 
optically active, then it is non superimposable on its mirror image. 
The property of non superimposability of an object on its mirror image is called chirality. The ultimate 
criterion for optical activity is chirality i.e. nonsuperimposability on the mirror image. This is both a 
necessary and a sufficient condition. 
Correct options are (a, d) 
Molecule contains POS reflecting 2 methyl groups. 
As they have POS 
b, с, е аге chiral ; since they do not contains plane or centre of symmetry. 
г. The number of chiral compounds аге 3. 
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1. Which ofthe statements are correct regarding the given molecule? 
OC | NH 
HN в CO 
(a) This molecule is achiral. (b) It contains point of symmetry. 
(c) Itis also optically inactive. (d) Allare correct. 
2. Which ofthe following statements are correct regarding the given molecule? 


Ө 
® 
As (CH 3)3 
(a) This molecule is chiral. (b) Given molecule is optically active. 
(c) both (a) and (b) (d) neither (a) nor (b) 
3. Which ofthe given molecules is (are) chiral? 
HOOC MeO 
y Е ко | „92 
Та са „О 
СООН 
COOH Е Н 
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MeO 
NO, 
(c) ©) O (d) All ofthese 
COOH н NO 


Which ofthe following statements correct regarding the given compounds? 


Hy, „COOH Н}, UR 
(i) / С. (i) ж N 
НЗС H Н.С 8 


(a) Both (1) and (п) are chiral but optically inactive. 
(b) Only (1) is optically active. 

(c) Both (1) and (1) are optically active. 

(d) Neither (1) nor (п) are optically active. 


Find the correct statements regarding following compounds. 


в MeO н HOsS 
А OD ў пу 5, 
Оме к SO3H H 


(а) Molecule (1) is non resolvable because ofthe unrestricted rotation. 
(b) Molecule (ii) is resolvable and hence optically active. 

(c) Both (a) and (b) 

(d) Neither (a) nor (b) 


Which ofthe following displays the phenomenon of atropisomerism? 


HOOC 1 
\COOH CH; ci r 
(У Br dad 
(a) (b) COOH 
МО» ON НС CH; 
NO, N 


(c) (d) All ofthese 
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7. Which ofthe following statements are correct regarding the molecule shown below: 


COOH AcHN 


NHAc НООС 


(a) Molecule is achiral as it contains point of symmetry. 
(b) Given molecule is optically active. 
(c) Both (a) and (b) 
(d) Neither (a) nor (b) 
8. Select the optically active compound among the following: 


9. Which of the following is not chiral ? 


Me COOH OH 
ы 107—8) 4 
HOOC M OH 


e О 
С1,,, P 
(с) НОБ CH = C = C = C = CH- CH, (d) з 
Е С1 
10. Which ofthe following will not show optical isomerism ? 

(a) Cl- CH- C- С++ CH-CI (D) Cl- CH = С= С= С= СН – СІ 

СООН Н 

Н ОН С1 H 

(c) H—— OH (d) Me С1 

СНО Cl 
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11. 


12. 


13. 


14. 


DPP-(2)/IIT-GATE/STEREOCHEMISTRY 


Which ofthe following molecule is not chiral ? 


вс, CH; з Н 
в «OCX ХХ 
H H HOOC COOH 
НЗС _ Ще ео 
d =C= d =C=C= 
© (сн wo GO om “і 


Which ofthe following can show optical isomerism because ofthe phenomenon called atropisomerism? 
(a) Allenes (b) Spirane (c) Hemispiranes (d) Biphenyls 
Which ofthe following optically inactive? 


Cl H 
N „1200 ко! ООС 
(а) СООН (5) NO; 
МО» НООС 
| СООН 
МО» * 
(c) (О) (О) (d) Both b and c 
NO, 
Which of the following statement is correct regarding the following molecule? 
COOH H 
Н ноос 


(Diphenic acid) 
(a) Molecule is optically inactive 
(b) Racemization of enantiomers occurs very rapidly through the planar form. 
(c) In the planar form, the center of symmetry can be seen 
(d) All are correct. 


Multiple Select Questions (MSQs) 


15. 


Which ofthe following compound(s) are optically active 


CH; 
O 
(a) CH3CH;CH; СОН (b) d 
D D. ха 
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и 10 17 
(с) сее (4) Том 
с АА Zz 
1607 \ в 11707 Nos 


16. Which of the following molecule is both chiral and optically active? 


ON 
Н.С Br COOH 
P (9—07 
© Ay (b) 
r 
3 No, HOOC 
ON OMe 
Dom O-O 
c d 
© HOOC COOH А 
HOOC NO, 
I7. Which ofthe following is(are) correctly matched? 
НзСи, „О 
(a) С Js Plane of symmetry Achiral 
O CH; 
СН» 
(b) D Plane of symmetry Achiral 
H 
O 
(c) Late H; Plane ofsymmetry is absent Chiral 
H 
Cl 
(d) Cl Plane of symmetry Achiral 
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18. Which ofthe following compounds is expected to be achiral? 


Cl Ее ИЕ аон 
а ms" b TAON 
e p^ F ©) cif Me 
EtOOC Me 
Br = 
9-0 С 
© @ MOM 
Et ЕЮОС H 
19. Which of the following shows optical isomerism? 
H, Me Н), СООН 
(а) M , я (0 м6 4 / я 
KOSI HY № 
— 4 C=C=C 
(© ме Ng @ аи Ny 
Numerical Answer Type (NAT) 
20. The total number of optically active compounds given below are 
ЕН 
а аа 
S b 
COOH ы 
Н F 
(d) d 
РЫ —_ 
ANSWER KEY 
l.d 2.8 3.d 4.c 2. 6. d 7. b 
8. b 9.d 10. а І. 12.4 13. b 14. d 


15. a,b,c,d 16. a,b,c 17. b,c,d 18. a,b,c 19. a,b,c 20. 2 
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10. 


11. 
12. 


HINTS & SOLUTIONS 


Given dilactam is forced to be planar and a point of symmetry can be easily detected in it. 

The meta substituent has no influence on rotation, but it creates the necessary chirality ofthe molecule. 
Also the mono ortho substituted biphenyls in general are not resolvable. г. these are optically inactive. 
All the given molecules are chiral since they рауе ап absence of plane of symmetry. 

Option (c) is correct since both are optically active. 

In (1); the group present at ortho position are not too bulky to hinder the rotation across С – C single 
bond. 

Whereas in (11), with only two ortho substituents it is still resolvable because of much higher bulk of 
SO,H. 

Since we know that, the type of isomerism which owes its existence to restricted rotation around a 
single bond is known as atropisomerism. Because all the given compound have restricted rotation so all 
displays the phenomenon of atropisomerism. 

Given molecule is chiral as well as resolvable i.e. optically active. 

а, c, d contains plane of symmetry .'. optically inactive, b does not contains any plane of symmetry and 
has restricted rotation .'. b is optically active. 

a, b, c are chiral. 

whereas in (d) 


Centre of symmetry. 


г. dis achiral. 

b, c and d shows optical isomerism whereas in a, the given allene contains odd number of double 
bonds, that makes this allene planar and hence will not show optical isomerism. 

a, b, c are chiral molecules whereas d is planar and instead shows geometrical isomerism. 
Atropisomers are stereoisomers arising because of hindered rotation about a single bond. The chirality 
in biphenyls is generated by restricted rotation around a single bond provided each ring has an appro- 
priately substituted pattern; this phenomenon is called as atropisomerism. 
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13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 
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Both a and c are optically active, as they do not contains any plane of symmetry and their rotation 15 
hindered as well. 

But in b, there exists a plane of symmetry, hence is achiral and optically inactive. 

In order to display optical activity the substituent in ortho position must be large enough to prevent the 
two rings from being coplanar. Here in this case, the process of slipping a small hydrogen past the 
carboxylic acid group is very facile so that the racemization of enantiomers occurs very rapidly through 
the planar form. In the planar form, the center of symmetry is clearly seen. 


COOH н 
H HOOC 


Point of symmetry. 
Here allthe given compounds are optically active. In sulfones, the sulphur bonds with a tetrahedral 
array, but since two ofthe group are always oxygen, no chirality normally results. However the prepa- 
ration of an optically active sulfone in which one oxygen is '°O are the other ^O illustrates the point that 
slight differences in groups are all that is necessary. 
Optically active chiral phosphates have similarly been made. 
a, b and c are chiral as well as optically active, but in d, since the bulky groups are present at meta 
positions, therefore the rotation 18 not restricted, hence non resolvable. 
Although d is chiral but optically inactive. 


Achiral’. of centre of symmetry. 
It do not contains plane of symmetry. 


г. а 15 incorrect and b, c and d are correct option. 

Compound а is achiral -.. it is planar and behaves like an alkene. Whereas b and c carries two identical 
substituents .. these also possess plane of symmetry and hence achiral. 

Both a and b are chiral and optically active. Therefore, shows optical isomerism; since the replacement 
of one double bond in an allene by a ring give alkylidencycloakanes (sometimes referred to an 
hemispiranes) does not alter the basic geometry ofthe system of allene and suitably substituted com 
pounds, therefore exist in optically active form. Compound like (C) in which sp! carbon is replaced by 
nitrogen has also been obtained as enantiomers. 

г. a, b, c is the correct answers. 

Both a and b are optically inactive. 

In b, the groups attached are too small to restrict the rotation across C — C single bond. Hence optically 
inactive. 


хххх 
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1. Which ofthe given molecules is (are) chiral? 
HOOC MeO 
E NOn инеу ve 
SE — o OW 
COOH 
COOH F H 
MeO 
NO, 
(c) С» (О) (d) All ofthese 
COOH H № 
2. Which ofthe following statements correct regarding the given compounds? 


H, „СООН Hy, UR 
(i) / S (ii) + N 
НС Н Н.С © 


(a) Both (1) and (ii) are chiral but optically inactive. 
(b) Only (1) is optically active. 

(c) Both (1) and (1) are optically active. 

(d) Neither (1) nor (п) are optically active. 


3, Find the correct statements regarding following compounds. 
Е MeO н НОз$ 
Ка Ў, па — © 
ОМе Е ЗОН Н 
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(a) Molecule (1) is non resolvable because ofthe unrestricted rotation. 
(b) Molecule (ii) is resolvable and hence optically active. 

(c) Both (a) and (b) 

(d) Neither (a) nor (b) 


4. Which ofthe following displays the phenomenon of atropisomerism? 
HOOC 1 
«COOH CH, Hs 
CY—43 "Du T 
(a) (b) COOH 
NO; ON H3C CH; 


NO, N 
(c) КІФ (d) АП ofthese 
5. Which ofthe following are not optically active? 
N СН; 
QUA d A 
(a) O pi | Sg, 
(Trogers base) 
CH; 
ДР. Ph 
© в каа” СООН 
Вг 
6. Consider the following compound, 
Me H Me 
H 
ФМ 
Mey, \ АН 
Н Ме 
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(a) This compound is optically active as it do not contains any element of symmetry. 
(b) This compound is optically inactive as it contains only an inversion centre. 

(c) This compound is optically inactive as it contains only a plane of symmetry. 

(d) This compound is optically inactive as it contains a four fold axis ofsymmetry (S,). 


7. Which ofthe following statements are correct regarding the molecule shown below: 


COOH AcHN 


NHAc 


(a) Molecule is achiral as it contains point of symmetry. 
(b) Given molecule is optically active. 

(c) Both (a) and (b) 

(d) Neither (a) nor (b) 


8. Among the following molecule, which опе ів chiral? 
Br 
о; n D Ay - 
Вт Я 
Вг Вг 
©) До (d) Ду» 
/ 

9. Select the optically active compound among the following: 


NH Н.С СООН 

(а) НМ ^ (b) H3C © СООН 
Н.С | СН» HN NH 
(c) HOOC di COOH (d) CO O CO 
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Multiple Select Questions (MSQs) 
10. Which ofthe following compound(s) are optically active 


CH; 
ex 
(a) CH3CH,CH,~C~OH (b) d 
D о’ За 


п 12 17 2 
Ph, „О POs 4 еи 
с “ХХ L 
( ) 1602 Oig ( ) 107 His 


11.. Which of the following molecule is both chiral and optically active? 


ON 
Н.С Br COOH 
T (9—07 
© Ay (b) 
r 
3 NO,HOOC 
ON OMe 
с d 
т) HOOC COOH Я 
HOOC NO, 
12. Which of the following is(are) correctly matched? 

НзСи, „О 

(а) б k Plane of symmetry Achiral 
О “СН, 

СН» 

(b) D Plane of symmetry Achiral 
H 
O 
(c) с H; Plane ofsymmetry is absent Chiral 
H 


(d) Сужа Plane of symmetry Achiral 
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13. Which ofthe following compounds is expected to be achiral? 


CI osos" Е ЕЕ 
а Ра b ER 
е) Е Е Co) сї? Ме 

EtOOC Me 
r E 

9--0 2n 

(c) @ ВС 
Et ЕЮОС H 
14. Which ofthe following shows optical isomerism? 


Numerical Answer Type (NAT) 
15. The total number of optically active compounds given below are 
FH 


Poze 


16. How many of the following molecules is (are) not chiral? 


CH; 


О = 
н, || Н; Н = Асен; 
_ вр —© = б 
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| О, OR 
„©“ 4 Np 
(c) Н.С і "CH4CH; (d) I EN 18 
H O О 
T 
(e) неО) ў-ва, 
О 
хххх 
ANSWER KEY 
l.d 2.c 3.0 4.d 5.4 6. d 7. b 
8. b 9. b 10. a,b,c,d 11. a,b,c 12. b,c,d 13. a,b,c 14. a,b,c 


15.2 16. 2 
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HINTS & SOLUTIONS 


1. All the given molecules are chiral since they have an absence of plane of symmetry. 

2. Option (c) is correct since both are optically active. 

3: In (1); the group present at ortho position are not too bulky to hinder the rotation across С— C single 
bond. 
Whereas in (11), with only two ortho substituents it is still resolvable because of much higher bulk of 
SO,H. 

4. Since we know that, the type of isomerism which owes its existence to restricted rotation around a 


single bond is known as atropisomerism. Because all the given compound have restricted rotation so all 
displays the phenomenon of atropisomerism. 

5. In (a), nitrogen atom is at bridgehead, pyramidal inversion is of course prevented .. This molecule is 
chiral and optically active. 
In (b) and (c) Phosphorous inverts more slowly and Arsenic still more slowly .. Nonbridged phospho- 
rous, 
Arsenic compounds have also been resolved. 
г. These are chiral and optically active. 
(d) Adamantanes bearing four different substituents at the bridgehead positions are chiral and optically 
active. 
But here two of the substituents are same. 
Hence Achiral and optically inactive. 


The correct option is (d) 
6. This molecule contains one C, and S, axis of symmetry; hence the molecule is optically inactive. 
Me H 
= 
ў 

Ме; : Ан 
H : Ме 
Met, 
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12. 


13. 


14. 


15. 
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Given molecule is chiral as well as resolvable i.e. optically active. 

а, c and d contains plane of symmetry 

г. these are chiral, whereas (b) does not contain any plane of symmetry 

г. Chiral 

а, с, d contains plane of symmetry .'. optically inactive, b does not contains any plane of symmetry and 
has restricted rotation .'. b is optically active. 

Here allthe given compounds are optically active. In sulfones, the sulphur bonds with a tetrahedral 
array, but since two ofthe group are always oxygen, no chirality normally results. However the prepa- 
ration of an optically active sulfone in which one oxygen is '°O are the other ^O illustrates the point that 
slight differences in groups are allthat is necessary. 

Optically active chiral phosphates have similarly been made. 

a, b and c are chiral as well as optically active, but in d, since the bulky groups are present at meta 
positions, therefore the rotation is not restricted, hence non resolvable. 

Although d is chiral but optically inactive. 


Achiral of centre of symmetry. 
It do not contains plane of symmetry. 


г. а 15 incorrect and b, c and d are correct option. 
Compound а is achiral -.. itis planar and behaves like an alkene. Whereas b and c carries two identical 
substituents .. these also possess plane of symmetry and hence achiral. 
Both a and b are chiral and optically active. Therefore, shows optical isomerism; since the replacement 
of one double bond in an allene by a ring give alkylidencycloakanes (sometimes referred to an 
hemispiranes) does not alter the basic geometry ofthe system of allene and suitably substituted com- 
pounds, therefore exist in optically active form. Compound like (C) in which 5р? carbon is replaced by 
nitrogen has also been obtained as enantiomers. 
г. a, b, c is the correct answers. 
Both a and b are optically inactive. 
In b, the groups attached are too small to restrict the rotation across C — C single bond. Hence optically 
inactive. 
(a) and (e) are not chiral. 
- in(a) sulphur is connected with the same groups and in (e) two ofthe groups are oxygen atoms. 

~ no chirality normally exists. 
Rest in all the option, there is slight difference in groups attached to the central atom. Hence these are 
chiral. 
Correct answer is (2) 


XXXX 
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IIT-GATE 
DPP-(4) — STEREOCHEMISTRY 
1. Which ofthe following will not show optical isomerism ? 
(а) Cl- CH = C-C-CH-CI (b) Cl—CH.=C=G=G= CH - Cl 
COOH H 
H OH Cl H 
(c) H—— OH (d) Me С1 
СНО С1 
2. Which ofthe following molecule is not chiral ? 
НАС, СН; H, H 
e «ХХ ы ХХ 
H H HOOC COOH 
Н» См, К! Н; С ,H 
С<ОЕС. єс = =с 
с d / 
© d а ода “сі 
3. Which ofthe following can show optical isomerism because ofthe phenomenon called atropisomerism? 
(a) Allenes (b) Spirane (c) Hemispiranes (d) Biphenyls 


4. Which ofthe following optically inactive? 


Cl 
монос оноос 
(а) Э— е (b) NO, 
NO; HOOC 
COOH 
NO; e 
(c) (d) Both b and c 
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5. Which ofthe following statement is correct regarding the following molecule? 


Н ноос 
(Diphenic acid) 


(a) Molecule is optically inactive 

(b) Racemization of enantiomers occurs very rapidly through the planar form. 
(c) In the planar form, the center of symmetry can be seen 

(d) All are correct. 


Multiple Choice Questions (MCQs) 
6. Assign double bond configuration to the following: 


2 СООН 
а 1 CHOH 
H,N—CH, CN 
(а) Е, Z (Б) 7, Е (с) Е, Е (d) 7,7. 
T: Among the following structures, select E isomers (arrows indicate the bonds to the considered)? 
B 
CH; r Y Br 
F де В 
j, ЊС 2. ВС О С ў 
-O CH 
Н.С á о о 
CH; Cl 
Cl ВС CH; 
H3C \ 
D 

CH; H 

(a) 1 and 2 (b) 1 and 3 (c) 1 and 4 (d) 2 and 3 
8. What are the correct designations for the structure below? 
CI = 
COOH 

(а) E, E 
(Б) Z, Е 
(c) E, Z 


(d) No geometrical isomers are possible 
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10. 


11. 


12. 


13. 


14. 


DPP-(4)/IIT-GATE/STEREOCHEMISTRY 


The structure of(S) — 2 — fluorobutane is best represented by: 


F "S А СН» 
|| _ № _ СН СЕ F-|-H 

(а) HC-C-C -CH, (b) HC 4 (c) ВС 4 (d) 

H H,C—CH; H,C—CH; CHCH; 
Rank the following groups in order ofR, S precedence: 
1. — CH(CH,), ; 2. - CH,CH,Br 3. — CH,Br 4. — C(CH,), 

II Ш IV 

(a) 3 2 4 1 
(b) 1 4 2 3 
(с) 3 4 1 2 
(d) 3 4 2 1 


Which one ofthe following is a diastereomer of (R)-4-bromo-cis-2-hexene? 
(a) (S) - 4 — bromo — cis — 2 — hexene 

(b) (S) —5 — bromo — trans — 2 — hexene 

(c) (К) – 4 — bromo - trans — 2 - hexene 

(d) (К) – 5 — bromo - trans — 2 = hexene 


The S-enantiomer of ibuprofen for its pain-relieving properties. Which one ofthe following structure 
shown below is (S)-ibuprofen? 


¡COOH JH 

vos (b) “ү!соон 
СН; 

ди 

4 COOH 

(d) C uM 
CH; 
A 


The correct order of priority of group = SCH, (I), = NO, (ID, - C = CH (III) and - СН,С,Н, (IV) on 
the basis ofCIP classification is : (Least to highest) 


(a) L, II, IT, IV (b) IV, III, IL, I (c) II, IV, I, III (d) III, IV, IL I 
The absolute configuration ofthe two centers in the following molecule are: 
CH; 
H Cl 


Cl H 
OH; 


(a) 2R, 3S (b) 2S, 3R (c) 25, 3S (d) 2R, 3R 
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15. Designate the following bonds as E, Z or None (N) configuration. 


о б) 


(1) Q) (3) 
(а) 1-N,2-Z,3-E (D1-Z,2-N,3-E 
(с) ]1-E, 3-N, 4-Z (d 1-N,2-N,3-Z 
16. The absolute configuration for compounds X and Y respectively are, 
HO 
ry T Ме Br 
C=C=C 
7 
H УЯ 

Мен 

(Х) (Ү) 
(а) В, S (b) S, К (c) КК (d) S, S 


17. | Compound in ‘R’ configuration is 


C,H; CH; Н.С СН; 
(а) D Ф v (b) ў е). ` 
H H Н.С H 
H3C “СН; H ACH; 
о YON о DON 
18. The absolute configuration of the two chiral centers of the following compound is, 
CH, 
= OH 
ИА 
(а) 15, 2R, 5S (b) IR, 2R, 5R (c) IR, 25, 5R (c) IR, 25, 5S 
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19. Find out the absolute configuration ofastericked chiral centers of each ofthe following compounds (A) 
and (B) are, respectively. 


CH; АН на 
(A) (B) сні-све Ў. сн, 
Н 
(а) К. В (Б) R, S (с) 5,5 (d) 5, В 
Multiple Select Questions (MSQs) 
20. Which ofthe following statements are correct: 


(a) Any chiral compound with a single asymmetric carbon must have a positive optical rotation if the 
compound has the “К” configuration. 


(b) Ifa structure has no plane of symmetry it is chiral. 
(c) All asymmetric carbons are stereocentres. 
(d) Alcohol and ether are functional isomers. 
21. Which ofthe following are correctly matched? 
o- 
k 
(a) H;CH,CO™ | Тосын» (В) 
МСНз)› 
N SOCH; 
e 
© сн "FP (R) 
CH; 


Q 


М, 
я ^, 
(с) Н” Д “CH; (В) 
CH,CH; 


cnw © 
(d) O (S) 


22. Which ofthe following are correctly matched? 
CH; „Н Н. Н 


@ С = (R) 


H 
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Ох, „ОСН»СН,» 


С 
"l H 
(b) oe CH; (S) 
H4CO 


TP 


ZA 
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(c) i HO (R) 
CH; 
| | 
(d) * H (R) 
N 
H3C CH, 
23. How many ofthe following compounds have “5” configuration ? 
H 
"ul HOH,C NH 
а) 4 DM NE 
CH; СН» H 
СН» 
ра СООН 
©) “СН. (9 но [CHBr 
CH,OH ы 
Вг; 
XXXX 
ANSWER KEY 
l.a 2.d 3.d 4. b 5.d 6.c 7.c 
8.4 9. c 10. c 11.c 12.d 13. b 14. c 
15. b 16. b 17.a 18.c 19. b 20. c,d 21. a,b,c,d 
22. a,b,c 23.3 
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DPP-(4) - STEREOCHEMISTRY 


HINTS & SOLUTIONS 


b, c and d shows optical isomerism whereas in a, the given allene contains odd number of double 
bonds, that makes this allene planar and hence will not show optical isomerism. 

а, b, c are chiral molecules whereas d is planar and instead shows geometrical isomerism. 
Atropisomers are stereoisomers arising because of hindered rotation about a single bond. The chirality 
in biphenyls is generated by restricted rotation around a single bond provided each ring has an appro- 
priately substituted pattern; this phenomenon is called as atropisomerism. 

Both a and c are optically active, as they do not contains any plane of symmetry and their rotation is 
hindered as well. 

But in b, there exists a plane of symmetry, hence is achiral and optically inactive. 

In order to display optical activity the substituent in ortho position must be large enough to prevent the 
two rings from being coplanar. Here in this case, the process of slipping a small hydrogen past the 
carboxylic acid group is very facile so that the racemization of enantiomers occurs very rapidly through 
the planar form. In the planar form, the center of symmetry is clearly seen. 


соон н 
H HOOC 


Point of symmetry. 


о Yoon 


ХС 


(1)| CHOH 

H,N—CH,| CN 
(1) "Е" 

"Е" 

Correct option is (c) 
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11. 


12. 


13. 
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(E) (B) 


г. Correct option is (c) 


For E, Z = 
b d 


azb 
and сд 
г. in the given structure, geometrical isomers are not possible. 
г. correct option is (d) 


OF Q H.C F 9 9, 
O W Is ASE rd ^A 


NU C c 
Н, CN \ — Interchange н“ M Interchange н“ № 
H5C — СН» H5C — Сн» H5C—CH3 


>) 


© 


S-fluorobutane 


Correct option is (c) 
— CH,Br > - C(CH,), > — CH(CH,), > - CH,CH,Br 
cis and trans isomers are always diastereomers. 


а 
И се: 
Cui — 
ү'н 
СН; 


г. dis the correct option 
H | 

- ) = ax: < — NO, < - SCH, 
i 
H C C 


г. Correct option is (b 
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Me fia OR —© 
b 


Cl b 


14. 
C2H5 a К — ($) 


с 


г. Correct option is (c) 
15. In accordance to the CIP rules 


Correct option is (b) 


(1) 
(3) на 


Е 
16. ваў ( )®—® 


(4) Ме H(2) 


17. 


18. 


Correct option is (c 
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20. 


21. 


22. 
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3 
CH, 4H 


А і НО 

(А) (В) сн сто |--с, 
Н 

wI) C 


S) 
Correct option is (b) 
(a) R/S configuration has no relation with positive or negative optical rotation. Positive or negative 
optical rotation is only related with the rotation ofplane polarised light. 


(b) Not only the plane of symmetry but also centre of symmetry and improper axis of rotation needs to 
be absent in a molecule in order to become chiral. 


(c) All asymmetric carbon are stereo centres. 


(d) “он and ДО are functional isomers. 


Correct option is c and d 


О NSO,C4H; 
І. el 
H,CHCO" | `ОСНз зн dp Or 
4 4 
(a) N(CH3); (b) гай 
S  (R) SOR 


4 
'Q 'CHLCH; 4, 
N снам" X 


2 ай (d) 4. №4 de no 
CH; н.с O © 


Correct options are (a, b, c, d) 


CH, 
O 
3 2 
ome) ah — €) 
ДАС (5) 
СН» СН» 


Correct options are (a, b, c) 
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3 H4 
"ICI (R) > (S) 
"m 


CH; 


1 4 4 
(2) 2НОН,Са ANH; ?^HOH;CA, „H ?^HOH;CA, АН 
| SM фа 

сн gt обо uL € 


(R) 


CH;OH 
(3) CBr 1 : 


COOH CHBr гон 


2 С? 3 “у, 3 Pu 
(4) HO СН,Вг ——» НО СООН ——*- вгн,с COOH 


E Br В; 


Correct answer is (3) 


хххх 
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COOH CI 
Et Me 
->»- 
Cl Br 
CHO Me 
Cl Cl 
OHC Et OHC Br 
(а) Br COOH (b HOOC Et 
Me Me 
Cl Cl 
Br CHO OHC Br 
(с) Et COOH (d Et COOH 
Me Me 
H 
HO H D ОН H 
БРА KK 
2. 
Ph H Me 
Me Ph 
predict ‘P’? 
OH OH 
D 
(9) Me H ©) Me H 
Ph Ph 
Me OH 
D D H 
Ph 


Me 
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H CHO 
OHC OH HO H 
—- Q — 
3 Me Ph Ph—— Н 
Н Ме 
О 15? 
СНО Ме 
ОНС OH H OH OHC OH Ph OH 
(4)  H—— Ph (©) Ме Ph (б) | Ph——H (d) OHC——H 
Me H Me H 
4. The relationship among the following, 
COOH COOH 
H H H H 
H OH HO H 
H H 
(a) Conformational isomers (b) Configurational isomers 
(c) Homomers (d) Constitutional isomers 
CI CI CI 
H Xx H Cl а H 
2 Ф Е Вг F F Br mu F Br 
Cl H H 


The relationship among the above three is, 
(a) Homomers (b) Conformational isomers 


(c) Configurational isomers (d) Constitutional isomers 


6. What is the Fischer projection of the following molecule? 
NH, 
за. 
CH3 СН» СНз СН; 
HN H НМ Н Н NH, H NH, 
L H-l-CH, оп њен ш. н---св — IV њан 
CH,OH CH,OH CH5OH CH,OH 
(a) I (b) II (c) III (d) IV 
7. Tagalose is a functional sweetener and can be found in milk in small amounts. Commercially, Tagalose is 


produced from lactose, whereby galactose is isomerized under alkaline conditions to D-tagatose (shown 
below) by calcium hydroxide. Based on the Fischer projection, which of the following wedge-dash struc- 
tures correctly represents D-tagatose? 


Contact Us : 9990382567, 7082062392, 9717373074, 8285815185 [2] 


ОН ОН Ме 
H D ш b 
(a) (b) D (Ph 
Me H Me H H OH 
Ph Ph H 
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pour 
[^ 
Hr oe 
„юа. 
m ны: 
CH5OH 
OH O OH O 
я ОН 5 ОН 
(a) HOW ^x (b) но q^ Y ^ 
OH OH OH OH 
OH O OH O 
à OH а ОН 
(с) НО - Я ян зү мны 
ОН ОН ОН ОН 
8. Convert wedge into Sawhorse 
H, „В Br „Р 
Ph CH; 
Br р D Br 
Br Br 
(a) н CH, (b) Ph CH 
Ph H 
Br СН» Вг D 
H Br 
о Br р (d) "mo «wr 
Ph H 
H 
HO H D a H 
D ——- P——- 
9. 
Ph H Me 
Me Ph 
predict “Р”? 


[3] 


10. 


11. 


12. 


13. 
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H 
OHC OH H OH OHC OH Ph OH 
(a) H Ph (b) Me Ph (с) Ph H (d) OHC H 


Me H Me H 
Convert the given Newman into appropriate Fischer 
CHO 
HO H 
HO H 
CHO 
H CHO H CHO 
HO CHO HO H OHC OH H OH 
(a) НОН (b HO-1-H (© OHC—-1-OH (9 HO-T-H 
CHO CHO H CHO 
Convert the given wedge into appropriate Fischer. 
СЕ or 
H ЄН; 
СН; OH OH СН; 
Н ОН СН; Н Н С.Н; Н ОН 
(а) HO-7—H (b) CH; H (c) СН; OH (Ф H- OH 
CH; OH H CH; 
The appropriate Fischer form of the following compound is, 
H 
но“) 1 
H CH, 
СН» СН; СН; ОН 
Н ОН Н ОН НО Н Н СН; 
(а) Н ОН (b) HO H (с) Н ОН (d) H OH 
СН» СН. СН» СН» 


[4] 
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CHO CHO 
" H 
14 5 ОН — 
СООН СООН 
СНО СНО СНО СНО 
Н ОН НО Н НО H D H 
(a) Br D б) р Вг (с) Вг D (d) Br OH 
COOH COOH COOH COOH 
ххххх 
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1.4 2.а SN 4. b 5.6 б.а 7.a 
8.d 9.а 10.с 11.4 12.d 13.a 14.c 
Rotate the molecule й i - 
by 180? along the axis otate the carbon 
Na Шш passing through CHO and carbon 2 by Cl 
Et Me the molecule Br Cl 120° each OHC Br 
СГ г Ме Et Et COOH 
CHO COOH Me 


Correct option is (d) 


Rotate the 
molecule along 
the axis passing 


H Rotate the front OH through the molecule OH 
" B carbon by 60? рэха Бу 180° роф 
РЕ у Ме is H H а Ме 
Correct option is (a) 
CHO 
онс-2-он " RS пъ НОИ 


Rotate the carbon ру н Rotate the carbon рр H 
Me^q-Ph 1 by 120° 2 by 120° 


H Me (с) 
Correct option is (с) 
4. Since the position of COOH is fixed on front carbon, thereby changing the position of H and OH. This 
can only be possible by breaking of bonds. 


Me 
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These are configurational isomers. 

Correct option is (b) 

The rotation across the carbon-carbon sigma bond is happening, and the groups on back carbon are 
changing their positions by 120°. 

. Conformational isomers. 

Correct option is (b) 

The absolute configuration of the given molecule is 2S,3R (amino group is R, methyl group is S). 
Putting the methyl group on the top and the alcohol on the bottom, this puts the amino group оп the left, 
and the methyl group on the right. Recall that in the Fischer projection, the vertical bonds are dashed 


and are going into the plane of the screen/paper, while the horizontal bonds are wedges and are coming 
out of the plane of the screen/paper. 


There are two rules of thumb when dealing with Fischer projections of carbohydrates: when the hy- 
droxyl group is on the right, the configuration is R, and when it is on the left, the configuration is S. 


For tagalose, the configurations are as follow: S, S, and R, starting from C-3. 


The second rule applies to all Fischer projections. For the sugar ribose, with all ofits hydroxyl groups 
on the R in its Fischer projection, the hydroxyl groups alternate between dash and wedge: 


CH,OH 


D-ribose 


Without having to determine the R/S configuration for any stereocenter. On adjacent stereocenters, 
when the configurations are the same, suchas S, S or R, R, there is a switch from dash to wedge or 
wedge to dash. So if the configurations change, suchas R, S or S, R, there are both dashes or wedges. 


Following that logic, this structure must be the correct answer: 


OH O 
RAS OH 
HO “5 
OH OH 
Br Rotating C Br 
ET H e и й 
1- Br СНз Ph СН» 
Ph CH; Ph H 
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Correct option is (d) 


Rotate the 
molecule along 
the axis passing 
H Rotate the front OH through the molecule OH 
Bv carbon by 60° Н Ж р by 180° Xr. 
———————— --- а 
Ме H H Me 
Ph Me Ph Ph 
Correct option is (a) 
CHO 


H 
ouc -ou а 0HC--OH. |. 3. нон 
Rotate the carbon рр н Rotate the carbon pp H 
2 by 120° Me 


Me 1 Ph 1 by 120? 


H * (с) 
Correct option is (c) 
S | Rotate the back HO OH H CHO 
bon by 180? 
carbon by H H OH 
HO H mo НО“ H 
CHO CHO CHO 
Correct option is (d) 
СН; Н Rotate the carbon н, ОН Н СН 
= «ОН o Ø = ФОН 
1 2z ] by 180 ^. > H OH 
HO" — г — B ob 
H С.Н C,H C,H 
2°°5 2525 Ра 5 С.Н; 
Correct option is (d) 
H4C H H CH 
3 l = АОН е M Hy OH = ВОН 3 
3 b : y ^ р н ОН 
но“ -- — гай 
CH Н.С СН " аш 
3 3 3 CH, 


Maximum number of carbons 
on vertical line. 


Correct option is (a) 
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on Rotate the carbon HO. ,H HO 
D 2 by 180° D HO H 
ОН ы 
ід. В Н Б CHO Br--D 
COOH COOH COOH 


Correct option is (c) 


XXXXX 


Contact Us : 9990382567, 7082062392, 9717373074, 8285815185 [9] 


QUANTA CHEM ISTRY 


An Institute of Chemical Sciences 


IIT-GATE 


DPP-(6) - STEREOCHEMISTRY 


Consider the following statement regarding the given projection and select the correct statement? 


CH,Cl сна г " а ч 
HBr  CI—-H H4C Br 
да--н (0 на (ij) Pu m (iv) н сі 
CH; CH; ын CH, 


(а) (1) and (ш) are diastereomers 

(b) (iv) is the Newman projection of (ii) 
(c) (1), (11), (iii) and (iv) are optically active 
(d) All of these 


Find the relationship among the following molecules: 


СН» H 
NH,—-cooH and НООС-|-МН, 
H СН» 
(a) Enantiomers (b) Diasteromers (c) Structuralisomers (d) Identical 
Find the relationship among the following: 
OH СН; 
НООС СН; апа НООС ОН 
СН; СООН НО СООН 
ОН СН» 
— | | 
(i) (ii) 
(a) Diastereomers (b) Enantiomers 
(c) Identical Isomers (d) Constitutional isomers. 
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Find the relationship among the following 


CH; 


фа 


The two compounds given below are: 


D 
H Br 
H Cl 
I 
(1) 


(а) Identical isomers 


(c) Diastereomers 


(a) Enantiomers 


(c) constitutional 
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on 
CH; 


(b) Enantiomers 


(d) Constitutional isomers 


Br 
(П) 


(b) identical 


(d) Diastereomers 


Find the relationship among the following molecules: 


H 
HO-1—CH; 
H—— OH 


CH; 


(a) Diastereomers (b) Enantiomers 


CH; 


HO—-H 
нон 
CH; 


(c) Constitutional isomers 


What is the relationship between the following compounds? 


H 


> 


CH, 
ни, 


(а) Identical 
(c) Enantiomers 


The relationship among the following is, 


(a) Enantiomers 


(c) Identical isomers 


сн) 


“Н 
СН;!!"; 


Н 
——" ® | 


(1) 
(b) Diastereomers 
(d) Constitutional 


Ка 
H Me 


(b) Diastereomers 


(d) Constitutional isomers 
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(d) Identical isomers 


[2] 


DPP-(6) / IIT-GATE / STEREOCHEMISTRY 


9. Find the relationship among the following, 
CH5 H 
H OH HO СН» 
Вг H H C „Н 5 
C,H 5 Br 
(a) Identical (b) Enantiomers (c) Diastereomers (d) Epimer 
10. The relation between the following compounds are: 
СН» СН» 
H OH HO H 
H OH HO H 
C2H5 СН» 
(a) Enantiomers (b) Diastereomers (c) Identical (d) Epimer 
11. The correct relation between the following compounds is, 
Н, H СІ 
СІ “я Ме, Н 
HO 'OH 
(a) enantiomers (b) diastereomers (c) homomers (d) constitutional isomers 
12. | Hindtherelationship among the following compounds 
Х = 
Br Br 
(a) Enantiomers (b) Diastereomers (c) Identical (d) Constitutional 


13. Among the following compounds, the pair of enantiomers is (IIT JAM 2017) 


CO;H CH5OH CH;OH мн; 
НР В нвн н н-+-сн,он 
на н H—-—NH; H——Br H-+—-CO,H 
CH;OH COH CO;H Br 
| ll И IV 
(a) land IV (b) Тапа Ш 
(c) IL and III (d) Ш and IV 
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14. 


15. 


16. 


17. 


Which of the following compounds are meso forms? 


CH; CH; CH; 
Н ЗОН на 
H——OH CI—-H 
CH,CH; CH, 
(D (ID (Ш) 
(a) (D only (b) Ш only 
(c) (D and (П) (d) (II) and (Ш) 


DPP-(6) / IIT-GATE / STEREOCHEMISTRY 


CH; 


Oxidation of A with HNO, / H,O provides the product (s) which are, 


(a) Optically inactive as it is racemic mixture 

(b) Optically inactive as it is meso 

(c) Optically active as it is a single diastereomer 

(d) Optically active as it is a single enantiomer. 

Which of the following are meso compounds? 

I. 2,4-dichloropentane 

II. 1,3-dimethylcyclopentane 

III. 2,3-dichloropentane 

(a) П only (b) II and III (c) Тапа Ш 


The molecule(s) that exist as meso structure ($) 


аю 


(К) (L) (M) 
is / are 
(a) only M (b) both К and Г. 
(c) only L (d) only K 
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(d) Land II 
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18. 


19. 


20. 


21. 


DPP-(6) / IIT-GATE / STEREOCHEMISTRY 


Among the following, the Newman projection of meso -2,3-butanediol are: 


Me Me Me 
H OH H OH HO H 
@ но н Эн ou но н “Э 
Ме Ме Ме 
Вг Cl 
Ho, OH 


1. П. EOM № III. IV. 


"Вг СІ 


Which ofthese molecules is a meso compound? 


NH, 


(a) П only (b) II and III (c) IILonly (d) Lonly 
Which ofthe following statements best describes the stereochemical relationship of compound I, II and 


III shown below? 


CHO CHO CHO 
H—-H H--H H—-H 
НС Н H-T-CH,; H—[-CH,; 
H—-CH; H4C-1-H H АСЕВ 

НН НН НН 
CHO CHO CHO 
I II Ш 


(a) All compounds are chiral 

(b) I and II are meso compounds 

(с) Land П are diastereomers and Ш is a meso compound 

(d) I and II are chiral 

The number of diastereomers pairs are these in the following are 


до H О 
L Zug 
H H 
CH; CH; 


su u 


CH, 
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DPP-(6) / IIT-GATE / STEREOCHEMISTRY 
a" 22 
(iv) AA H 


22. The number of enantiomeric pairs among the following are 


NH5 aug H p 
Du e! pf H ай 
Loo efh 


(D (IT) 


(Ш) 
23. How тапу ofthe following structure аге meso? 


HOOC COOH 


HO OH OH 


OH 
24. Which ofthe following pairs are correctly matched ? 


CHO а 
| 

Con; | 
Cu 7 ШСНЬСН»ОН Identical 
(a) онснсн | "ОН and CH3CHZ | 2 


CH;CH; OH 


CHBr Cl 
Ибис ап снн ў “а Enantiomer 


(b) H3C 
CHCH; лан 
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СНВ: i 
(c) y "oH and OH” A ICH; Enantiomer 
a СН,Вг 
Cl СН; 
(d) H,C——CH;CH, and на Identical 
H CH;CH; 
COOH 


25. The number of MESO compounds among the following are 
OH 
H OH 
2. 3. НОН 
COOH 
H 
6. 
H 


H 


1. 
ОН C 
5. 


9" 


mi 


хххх 


[7] 
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QUANTA CHEM ISTRY 


An Institute of Chemical Sciences 


IIT-GATE 


DPP-(6) - STEREOCHEM ISTRY 


ANSWER KEY 


1. (9) 7. (a) 13. (b) 
2. (d) 8. (b) 14. (b) 
3. (b) 9. (a) 15. (b) 
4. (b) 10. (a) 16. (d) 
5. (a) 11. (с) 17. (b) 
6. (a) 12. (c) 18. (a) 
HINTS & SOLUTIONS 

CH5CI 

нс XP г... j Е "B = Br 

1. (iii) T. Cl Е. СІ 

Cl н 2 CH, CH;CI m 


7. It is clear that (1) and (iii) are not the mirror images .'. diastereomers. 


СНС! н __ CH,Cl 
Cl T Bi H С1 
в Н 1 
ш) E Са CEDE. H CI 
E S 3 CH, 


7. (iv) is the Newman projection of (ii) 


19. (c 
20. (d 
21. (4 
22. (2 
23. (4 
24. (a,b,c) 
25. (4) 


— МУ rer wre м 


All these do not contains plane of symmetry .'. these are chiral .'. therefore optically active. 


Correct option is (d) 
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These are identical [ 180? rotation in the plane of paper of either structure gives the other] 


DPP-(6) / IIT-GATE / STEREOCHEMISTRY 


que т) OH 
= 2 2 
3. In (11) H Н Н Н. : 
е 1 о Interchanging b. ? interchanging CH; COOH 
HO COOH— Groups ^ НООС СНз Groups ноос-( сн. 
d 
CH; on 1* center OH on 2“ center ОН 
(11) 
Now (1) and (ii) are non-superimposable mirror images 
г. Enantiomers 
Correct option (b) 
4. Both are the non-superimposable mirror images of the another. 
7. Enantiomers 
I 
D Раа es а 
H Br _ Rotate the whole molecule, СІ H > Н I 
: "T i H сі by 180° through the centre Br H H D 
: onsider (1 
I Spe Br 


(69) (D 


(Now (1) and (ii) аге non superimposable mirror images of each other .. Enantiomers]. 
Correct option is (a) 
6. These are not the mirror images of each other. 
7. Diastereomers. 
Correct option is (a) 


7. E H ай 
СН» У, СНз тт, 
` Н 
Correct option is (a) 
8. Since these are not mirror image of each other 
и. Diastereomers. 
Correct option is (b) 
CH; ys СН; 
н---он HO—-—CH,; нон 
гав. чар кто 
СН; Р 29; 
(1) (ii) (ш) 


9. | | 


Both these compounds аге identical 


Correct option is (a 
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10. 


11. 


12. 


13. 


14. 


15. 


Both are non superimposable mirror images of each other. 
г. Enantiomers. 


Correct option is (a) 


H, H H а 
сі P Me | Me—, H 
“НО ОН 
Ye, 
Both are interchanged by C, 
7. these are identical 


Br , Br 


+ 


' S. оа 28 Br 


Rotating the molecule by 180? along 
an imaginary axis passing through 
the centre of the molecule 


Correct option is (c) 

I & П are structural isomers. 

I & IILare mirror image which are non super imposable 
7. (b) Тапа Ш) are enantiomers 


DPP-(6) / IIT-GATE / STEREOCHEMISTRY 


Only (iii) is a correct representation of meso form. Since it contains more than one asymmetric center 


and have atleast one plane of symmetry. 


CHO COOH 


HOW А. „СНО — ў «^ .—.HOo-]-H НКОУНО (бФно--н. 
ЭУ HO ~ HO Н Oxidation HO H 


г. bis correct option: 
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CH,OH CHOH 
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16. 


17. 


18. 


19. 


20. 


21. 


22. 


DPP-(6) / IIT-GATE / STEREOCHEMISTRY 


A meso compound has atleast two stereocenters, but is not chiral due to the presence of an internal 
plane of symmetry. Each of the given molecules have two stereocenters. However, if you cut the first 
molecule in half, you would get two identical half molecules. If you cut the second molecule in half, the 
same would occur. Thus, I and II have meso stereoisomers. 


(K) (L) 


г. Both К and L are meso structures. 


Me H 
H OH H ОН iid 
ВЕНЕ ОН = Чазаа lian POS 
HO Н H OH 
Me Me Me Me 


7. Meso - 2, 3 - butanediol 

Correct option is (a) 

A molecule is meso if it contains at least two stereocenters, but is rendered optically inactive by internal 
structural symmetry. In other words, a meso compound may be split in half in some way such that 
portions on either side of an imaginary line are mirror images. Note: The absolute configurations of a 
meso compound with two stereocenters are opposite (R/S). The internal symmetry that makes mol- 
есше III a meso compound is best conveyed through a Haworth projection: 


Plane of symmetry —> Cl 
0. 
S H Я 


Ш" compound has plane of symmetry so optically inactive, but I and П are optically active and аге 
chiral. I and II are enantiomers whereas III is a meso compound. 

г. dis the correct option. 

Cis-trans isomers are always diasteromers; and when the absolute configruation change at one centre 
and same at other centre; it will lead to be a diastereomeric pair. 

Correct option is (4) 


Me H 
H OH H OH Ma 
= ОН = НТ OH. POS 
HO H H OH 
Me Me Me Me 


г. Meso - 2, 3 - butanediol 
Correct option is (a) 
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23. All are meso as these possess more than one asymmetric centre and also atleast one POS. 
(1) (3) 
з Cl o а CHS (y 
сн. |-свсн, апа H CI 
H CHCH; 
24. .. (d) (4) (2) 
R —(S) 


Both are having opposite configurations 


г. Enantiomers 


1. бын 
25. = 
H H H 
= Н Я (Plane absent) 
[Not Meso] (Meso) (Not meso) 


(Plane absent) 


хххх 
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QUANTA CHEM ISTRY 


An Institute of Chemical Sciences 


IIT-J AM 
DPP-(7) - STEREOCHEMISTRY 
1. Which ofthe following is the enantiomer of the compound shown below? 
H 
Me Br 
Br H 
Me OH 
Et 
Me H H H 
H Br Me Br Br Me Br Me 
H Br H Br Br H H Br 
(a) (b) (c) (d) 
HO Me Me OH HO Me Et Me 
Bt Bt Bt OH 
2. Find the relationship among following, 


R 


Br H H Br 
(i) а) 
(a)Identicalisomers (Б) Enantiomers (c) Diastereomers 
B Assign the relationship among the following: 


< 
M 


c 
M 


p СЫ; нс Н 
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(d) Constitutional isomers 


[1] 


(a) Enantiomers 


(c) Diastereomers 
4. 


The two compounds given below are 


O 
Me 
and 
H 
(a) Enantiomers(b) Identical (с) Diastereomers 
3. What is the relationship between? 
Br H 
COOH COOH 
COOH H Br 
H Br H COOH 
Br 
@ (ii) 
(a) Enantiomers 
6. 


(b) Diastereomer 
The relationship among the following, 


(c) Conformer 


CHO CHO 
H OH HO H 
HoH аа н- он 
Н ОН НО Н 
CH,OH CH OH 
(a) Enantiomers (b) Diastereomers 
(c) Identical (d) Structural isomer 
Which ofthe structures is/are diastereomer of A? 
O 
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(b) Constitutional isomers 


DPP-(7) / IIT-JAM / STEREOCHEMISTRY 
(d) Identical isomers 


(d) Regioisomers 


(d) Identical 


[2] 
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COOH COOH 
H H H H 
8 
H OH HO H 
H H 
() (1) 


Consider Ше following statements regarding above molecules, and find the concept ones. 
(a) These are an example of enantiomers. 

(b) These are configurational isomers. 

(c) They involve the rotation across carbon-carbon single bond. 


(d) Both are non-superimposable mirror images of each other. 


9. СООН СООН СООН 
H-—OH H——OH НО- Н 
H——OH но-+-н H—— OH 

COOH COOH COOH 
(E) (F) (G) 


Consider the following statements regarding above molecules. 
(a) F and G are enantiomers 

(b) E and F are diastereomers 

(b) E and G are Diasteromers 


(d) These are an examples of configurational isomers. 


10. Find the relationship among the following, and consider the statements given below : 
OH OH 

НООС = 

(P) носа, (О) < 
— HO’ `соон 

HO 
Hooc, ОН HOOC, ОН 

OH HO COOH 
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(а) P апа О are Diastereomers 


DPP-(7) / IIT-/AM / STEREOCHEMISTRY 


(b) Q and S are enantiomers 
(c) R and S are Diastereomers 


(d) P and R are enantiomers 
CH5 CH; СН» 
н ОН ОН н НО H 
HO H OH H H OH 
11. CH, СН; СН; 
D aD (Ш) 
The number of diastereomeric pairs that can arrive from above three compounds are 
ЖО Teu 
Hg = СНОН and Mag а CI 
МН. ОН | 
CH; H 
H b d OH CH3 NC Et 
© Б OH S ӯ “аш 
HO” “н H” "oH 
The number of enatiomeric pairs are. 


хххх 
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QUANTA CHEM ISTRY 


An Institute of Chemical Sciences 


IIT- AM 


DPP-(7) - STEREOCHEM ISTRY 


ANSWER KEY 


1. (a) 7. (ад) 
2. (a) 8. (a,b,d) 
3. (С) 9. (a,b,c,d) 
4. (b) 10. (ай) 
5. (b) 11. (2) 
6. (b) 12. (2) 
HINTS & SOLUTIONS 


"di H^ Me 
Me Br Br H 
Br H =» Br Н 
l ме OH Me OH 
Et Et 


Now it is clear that ais the non superimposable mirror image ofthe given compound. 


Correct option is (a) 


н Br Bry 
2 = 180° | B | 
Br H H Br 
(i) (ii) 
. both are identical. 


Correct option is (a) 
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3. 
These both are not even 
mirror images of each other. 
- Diastereomers 
Correct option is (c) 
4. iMe Me 
ү то 
Ча 1 сні 
Both аге interchanged Бу rotation by 180° 
7. Identical isomers. 
Correct option is (b) 
2 СООН 
СООН r H 
P uu жое "y WA AR 
5. by 180° СООН СООН 
Ф Gi) 
Now it is clearly seen that (1) and (ii) are not the mirror images of each other 
7. Diastereomers. 
Correct option is (b) 
6. Both are not the mirror images of each other. 
7. Diastereomers. 
Correct option is (b) 
T It is clear that a and d is not a mirror image of the given compound. 
a and d are the diastereomer of a given compound. 
Correct option is a and d. 
8. Both are non-super imposable mirror images 


г. Enantiomers. 
These are configurational isomers cannot 
г. interconversion cannot be possible by just rotation across single bond. 


Correct options are (a, b and d) 
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10. 


11. 


12. 


DPP-(7) / IIT-/AM / STEREOCHEMISTRY 


F and С are non superimposable mirror images of each other. 

г. Enantiomers 

whereas E and F and E and G are not even the mirror images of each other. 
г. Diasteromers. 


Their interconversion can only be possible by breaking the bonds, not by just rotation across single 
bond. 


г. These are called as configuational isomers. 
Correct options are (a, b, c and d) 
All the statements are correct. 
Correct options are (a, b, c and d) 

I an Ш are enantiomers. 

Тапа II, II and III are Diastereomers. 
Correct answer 15 (2) 

А — Structural isomer 

В > Enantiomers 

C > Identical 

D — Enantiomers 


Correct answer is (2) 


XXXX 
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IIT-GATE 


DPP-(8) - STEREOCHEMISTRY 


Find the number of stereoisomers in the following compound: 


(а) 4 (6) 8 (c) 2 (d) 16 
Find the number of stereoisomers in the following compound: 
ў. 
fec "COMe 
(а) 4 (b) 6 (c) 8 (d) 16 


Total number of stereoisomers in the following compound: 


аа 


(а) 3 (b) 6 (c) 4 (d) 10 
Find the total stereoisomers including optically active and meso in the following compound. 
H H H 
кын EE а 
а OH NH, 
(a) 16, 12, 4 (b) 16, 16,0 (с) 8, 8,0 (d) 16, 8, 8 
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Find the number of stereoisomers including optically active, meso respectively, 
H СН; 


ЕН: 
Ж-с--с-он, 
Вг H Н 


(a) 4,2,2 (b) 8,4,4 (с) 8, 8, 0 (d) 4,4, 
Find the maximum number of stereoisomers in the following compound and also give the optical active 
and meso respectively. 


a-( )-on 


(a) 2, 0, 2 (b) 4, 2,2 (c) 2, 0,0 (d) 0, 0, 00 


How many stereoisomers would be obtained by the hydrogenation of compound C? 


О 
m HO 
., BrMg 
Н,50 H, Рас 
om 2 =. —— 1 
(i) H,0* 
А B C 


(a) 4 (b) 2 (c) 8 (d) 0 
Which of the following compound(s) will show geometrical isomerism across the л bond. 


a cl 


H 
Me EN, 4 
(a) >= E (b) 
3 


(c) (d) 
Br Br I I 
For many centuries the Chinese have used extracts froma group of herbs known as ephedra to treat 


asthma. Acompound named ephedrine has been isolated from these herbs and found to be a potent 
dilator of air passages in the lungs. How many stereoisomers does ephedrine have? 


CH; 


| 


ОН 
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10. The maximum number of stereoisomers possible for the compound given below is ? 


Me 


хххх 
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QUANTA CHEM ISTRY 


An Institute of Chemical Sciences 


IIT-GATE 


DPP-(8) - STEREOCHEM ISTRY 


ANSWER KEY 


1. (b) 7. (b) 
2. (С) 8. (a.c, d) 
3. (a) 9. (4) 
4. (b) 10. (4) 
5. (d) 
6. (С) 
HINTS & SOLUTIONS 


OH R/S (n + 1) 
CH=C=CHBr Chiral аПепе (R/S) i.e. (n = 1) 


No P.O.S \ 
Restricted rotation | = ca 


г. Total stereoisomers = 2 x 2 = 4 


Total stereoisomers = 2" = 23 = 8 
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Correct option is (c) 


sin d a (n 22) 


Since the molecule is symmetrical and n = even 


^ 21-1 + 2»2-1 

= 22-1 2221 

= 2! + 2° = (3) 

Since the molecule is unsymmetrical, 

H utt с. „Н ,H 
СВ CT шаа. 
E H” 
and Cl аа к я ОН NH, 


г. Total number of stereoisomers = 2^- 2^- 16 
Total optically active = 16 
Meso = 0 


г. bis the correct option. 


HA. ЖШ 
<= сЗ Сен; 
Ве `.. Hy? 
E й п= 1 


Total number of stereoisomers = 2^ = 22= 4 

Optically active 2 4 

Meso = 0 

There is no asymmetric center present in the molecule. But there is one stereogenic center present along 
which cis and trans isomerism is possible. 


ст тон а=( нон 


2 Stereoisomers 
No optically active |. P.o.S. is present] 
No meso [..-No asymmetric centers] 


7. Correct option is (c) 

The hydrogenation of compound C would add two hydrogen atoms across the double bond, but would 
generate only one new stereocenter. This stereocenter would be found on the third carbon in the chain 
(from the right), which would be bound to the phenyl substituent, a methyl group, a hydrogen atom, and 
the remaining branched carbon chain. 
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The hydrogenation reaction would create a racemic mixture of both possible orientations of this 
stereocenter, with both enantiomers present in equal amounts. There would this be two stereoisomer 
products obtained from the hydrogenation of compound C. 


8. 
7. a, c, dis the correct option. 
9. Because there are two asymmetric centers; there are four possible stereoisomers. 
сн, 
ж 
{_$-сн-сн-хнсн, ЕА 
* 
OH 
10. 


* Restricted rotation| — Chiral (R/S) 
* No P.O.S 


n2 
2^ = 2? = 4 stereoisomers. 


XXXX 
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DPP-(10) - STEREOCHEM ISTRY 


In the compound given below, the relation between H^, Н" and НС, Н? is: 


НА 
Нс Нр 


(a) H,, Н, are enantiotopic and Ho, Н. are diastereotopic 
(b) H,, Н, are diastereotopic and H, Н, are enantiotopic 
(a) H,, Н. are diastereotopic and H_, Н, are homotopic 


(b) H,, Н, are enantiotopic and Н, Н, are homotopic 


In the compound given below, find the correct statement regarding the relationship among the marked 


protons. 


(а) H,, Н. & Ho Hp > Diastereotopic, H,, Н. & H,, Hp > Enantiotopic 
(b) H,, Н. are diastereotopic and Н, H, are enantiotopic 

(с) H,, Н, are homotopic and Н, Н. are enantiotopic 

(d) H,, H, are homotopic and H,,, Н. are diastereotopic 


Н, 
ЧИНЬ 
О 
Н and H, are? 
(a) enantiotopic (b) diastereotopic 
(c) Homotopic (d) Constitutionally heterotopic 
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4. The relation between Н. and Н, in the following compound is, 
COOH 
Hp OH 
HO H, 
COOH 
(a) Homotopic (b) Enantiotopic 
(c) Diastereotopic (d) Constitutionally heterotopic 
5. The relationship between Н. and Н, in the following compound is, 


О) 
О) 


На 
(a) Constitutionally heterotopic (b) Diastereotopic 
(c) Homotopic (d) Enantiotopic 
6. The relationship between both the CH, in the following compound is: 
Br 
A 
Н.С 
Н 
CH; 
B 
(a) Enantiotopic (b) Diastereotopic 
(c) Constitutionally heterotopic (d) Homotopic 
y? Find the relationship between Н and Н, in the following compound. 
Н. ^, На 
/— OH 
X H,C-Me 
(a) Homotopic (b) Diastereotopic 
(c) Enantiotopic (d) Constitutionally heterotopic 
8. Identify the correct stereochemical relationship amongst the hydrogen atoms H, Н, and Н in the 
following molecule: 


Address : 50 Mall Road, GTB nagar metro station Gate No 3, Kingsway Camp, GTB Nagar, New Delhi, Delhi 110009 
Contact Us : 9990382567, 7082062392, 9717373074, 8285815185 [2] 


DPP-(10) / STEREOCHEMISTRY 


Н, Hp 
Н, 
(а) H and H, : enantiotopic (b) H, and H, : diastereotopic 
(c) Н and H, : enantiotopic (d) Н, апан, : diastereotopic 
9. In the compound given below, Ше hydrogens marked A and B are 
О 
Ph N Ph 
aT НА 
СООН 
(a) Homotopic (b) Isotopic (c) Enantiotopic (d) Diastereotopic 


10. Methyl groups in the following compound are 


Pha, ^O, Me 
X ^ Me 


Ph" ^O 

(a) homotopic (b) diastereotopic 

(c) enantiotopic (d) constitutionally heterotopic 
11. The two methyl groups in the following compound is, 

MY 

OH 

(a) Enantiotopic (b) Diastereotopic 

(c) Constitutionally heterotopic (d) Homotopic 
12. The relationship between H, and H, in the following compound, is 

На, AH, 
H3C А Na CH; 
HH 
(a) Enantiotopic (b) Diastereotopic 
(c) Homotopic (d) Constitutionally heterotopic 
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16. 


17. 
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The relationship between H, and H, in the following compound is, 


(a) Diastereotopic (b) Enantiotopic 
(c) Homotopic (d) Constitutionally heterotopic 


The relationship among H, and H, in the following compound is, 


p Te “ 
„с=с= 
н H, 
(a) Enantiotopic (Б) Diastereotopic 
(c) Homotopic (d) Constitutionally heterotopic 


The relationship between H, and H, in the following compound is, 


» C=C=C=C = 
H Н. 
(а) Enantiotopic (b) Diastereotopic 
(c) Homotopic (d) Constitutionally heterotopic 


The relationship among the (H, Н.) in following compound is 


н. | На 
С1 H, 
H, Hp 
(a) Enantiotopic (b) Diastereotopic 
(c) Homotopic (d) Constitutionally heterotopic 
The relationship between both the hydrogens in the following compound is, 
Br 
Нат Нь 
Вг С1 
С1 С1 
С1 С1 
С1 
(a) Homotopic (b) Enantiotopic 
(c) Diastereotopic (d) Constitutionally heterotopic 
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18. The relationship between Н, , Н, in the following compound is, 

Hp Н, 

BS 

(a) Homotopic (b) Enantiotopic 

(c) Diastereotopic (d) Constitutionally heterotopic 
19. The relationship between H, and H, in the following compound is, 

Н, 

ВЕ ыар Hy 

(a) Homotopic (b) Enantiotopic 

(c) Diastereotopic (d) Constitutionally heterotopic 


20. The relationship between the Me,/Me, in the following compound is 


O 


/ 
Mey 


Meg OH 
(a) Homotopic (b) Enantiotopic 
(c) Diastereotopic (d) Constitutionally heterotopic 
21. Find the correct statement 


(i) Ais chelation controlled product 
(1) Ais Felkin Ahn controlled product 


Me OH 
boe 
(iii) A is S "Н 


АА ш 
HO „Ме 
| OTBS 
(iv) Ais 7, 
H Dis OS i 
(а)1& Ш (b) i and iv (c) ii and ш (d) п & iv 
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H, Ме MeMgBr 
а i » 
22. | BnO O CH,Cl, 
O OAc 
Find major product (A)? 
Hy, ae H7, SMe 
(a) BnO E О (b) BnO e O 
Me OH OAc Me ‘OH OAc 
(c) (a) and (b) both (d) None of these 
23. Find the major product 
ү PhMgl 
———— 
О 
О 
H H 
(a) LE я (b) £x i 
a 4 | 
О * О С 
R OH HO R 
H 
R 
(c) 2 (d) None of these 
o 4% 
HO Ph 
(iPr)3Si0 
RMgX E 
24. ENS O 
Final major product A. 
(iPr)3Si0 (1Рг);510О HO,, 
(a) “ОН (b) ENS OH (c) N OSi(iPr); (d) None of these 
25. Which ofthe following molecules have non-zero dipole moments? 


(a) Gauche conformation of 1, 2-dibromoethane 
(b) Anti conformation of 1,2-dibromoethane 
(c) trans- 1,4-dibromocyclohexane 


(d) cis-1,4-dibromocyclohexane 


хххх 
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ANSWER KEY 


1.b 7.b 13.а 

a за 14.а 20. с 

3.b 9.c 15. b 21.a 

Ag їй а m b 22.а 

Sd та т, 4 23. b 

Ae 

6.b 12. b 19.c 24. b 

25. ad 
HINTS & SOLUTIONS 
НА 
1. 
Нс Hp 


Since H. and Н. are reflected by a plane ~. these are called as enantiotopic, whereas Н, and Н, are 
bisected by a plane .'. these are diastereotopic. 


COOH 
Hp Hc 
= НО COOH 
2. Hg НА 
СООН СООН СООН 


SinceH а Hi and H, H, are reflected with each other .. Enantiotopic. 
Whereas Н, Н. and H,, Н, are diastereotopic protons. 
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"UH, 
ж 


| © 
Their configuration is going 


to remain same even after the 
substitution of Н, and Hj. 


г. Н and H, are diastereotopic. 
4. Here H, and H, are interchanged by the C, axis passing through the molecule. 
г. Н and H, are homotopic. 
5. Both H, and H, are reflected by a plane. 
г. These are enantiotopic. 
6. Both the CH, are bisected by a plane. 
г. These are diastereotopic. 


Н. 4 На 


И 


/ OH 
(О) (О) —— — Chiral 


г. H, and H, are diastereotopic. 


- У нр cy 
D 
H 
В Н Both are 
8 Н, diastereomers. 
H,/D H 


D 


г 


7. H, & H, are diastereotopic. 


О 


Ph N Ph 


9. 
aT На 


СООН 


The chemical environment of H ls and H, are same. 
г. Enantiotopic. 
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Ph Оо, Me 
е 
10. P P C; 


Both methyl groups are interchanged by C, axis of symmetry. 
г. There are homotopic. 


WAC, 


“aye 
11. y 
OH 
Both the CH, are interchanged by a С, axis of symmetry. 


г. Both CH, are homotopic. 
12. Both the hydrogens are bisected by a plane .’. called as diastereotopic. 


C CH, X 


Replace Hy with хз >< 
Н 
НзС а H, Both are 
N 27 = diastereomers 


13. г. Diastereotopic 
Replace H, with X H4C CH, H 
X 
Br | _ „На 
14. P e 
H H, 
Replacing any hydrogen among H /H, will give rise to the enantiomers. 
г. Н and H, are enantiotopic. 
,Cc-c-c-c. 
15. 


H H, 


Bry ,D Br ,H 
Pica ten ,C-c-c-c. 
H H H D 
lL 
Diastereomers 


7. (b) is the correct answer. 
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16. 


Diastereotopic 
Br 


f 1-8» —» Diastereotopic 


Br ж СІ 


Cl Cl 
17. (8) 


СІ СІ 


СІ 
18. Both H, and H, have different environments. 


г. These are diastereotopic. 
19. Since both the Н. and Н, are bisected by a plane. 


г. Diastereotopic 


Diastereotopic 


20. 


21. СН» 


If chelating group are — С = О are syn, attack from small side 


DPP-(10) / STEREOCHEM ISTRY 
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CH; 
я ОТВ$ 

HO 3 'H 
[^ Ph 


A is chiral controlled product 


7. (a), (1) and (iii) is the correct option. 


H, Ме MeMgBr „Ме 
; Р 
BnO О BnO ОСО 
О-- М 52+ OAc HO Me OAc 


Chelating and (C = О) are syn to each other .. attack from small side 


Correct option is (a) 


H 
жи ыы ~ а P 
O 1y — ' Ф 
О Ó Ph OH Ho R 
H H WO. 
wn ДУ К © 7- 
О О 0 
Чи О \ ша 
Ме?” 


Chelating group and С = О and syn г. attack from small side. 


Correct option is (b) 
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(iPr)3SiO (iPr)3SiO 
НУ RMgX 
24. 
>r ~O OH 
Since OSi(iPr), is fulky so no chelation .. Felkin Ahn model applied. 
5 
L H 
(iPr),SiOw ў Me M 
< О 
Making large groupantito /\ ,Шеп attack from small side 
„(А 
Вг Вг | 
H Pr Br 
(a) (d) 
2 H H “SK (is) 
H (u #0) 
(и # 0) 
хххх 
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Calculate enantiomeric excess of mixture containing 6g of (+)2-butanol and 4g of (—)2-butanol 

(a) 10% (b) 2096 (c) 40% (d) 33% 

Зе ofthe dextro and 2g of leav are taken and the specific rotation is found to be +50°. Calculate %d 
and %l and also optical rotation? 

(a) Optical rotation = 20°, % d = 40, % 12.60 

(b) Optical rotation = 40°, % а = 40, % l= 60 

(c) Optical rotation = 60”, % а = 60, 90 1 = 40 

(d) Optical rotation = 107, % d = 60, % 12 40 

Calculate enantiomeric excess if the specific rotation is 20° and optical rotation is 180°. Also find % d 
and 90 1, provided d-isomer is present in excess? 

(a) ee = 90%, major = 70% (b) ee = 60%, major = 95% 

(c) ee = 90%, minor = 5% (d) ee = 60%, minor = 5% 

Which of the above options are correctly matched? 


An optically active compound enriched with К enantiomer (60% ee) exhibited [a] „+ 90°. If the [о], 
value of the sample is —135°; the ratio of R and S enantiomer would be? 

(a R:S21:29 (b)R:S=29:1 (c)R:S=1:19 (d)R:S=19:1 

Dextro a-pinene has a specific rotation [a] = + 30.8°. A sample of a-pinene containing both the 
enantiomers was found to have a specific rotation [a] = + 30.8?. The % of the dextro (+) enantiomer 
present in the sample is? 

(a) 70% (b) 60% (c) 80% (d) 75% 

The [<], of a 90% optically pure 2-aryl propanoic acid solution 15 +135°. On treatment with а base at 
RT for an hour, [oc]; changed to +120°. The optical purity is reduced to 40% after 3 hours. If so, the 
optical purity of the solution after 1 hour, and its [ос], after З hours, respectively would be? 

(a) 60%, 80? (b) 60%, —80? (c) 80%, 60? (d) 8096, 80? 

Specific rotation [oc], for S (+) — 2 — butanol is 10° mL/g dm. The observed optical rotation (oc 
observed) of a sample composed of mixture of R & S -2-butanol is —0.45°. If the cell path is 0.6 dm 
and the concentration of 2-butanol is 0.15 g/mL, then % В and 96 S, respectively will be? 
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(а) 76 В: 25; % 5:75 (b) % R : 60; % S : 40 

(c) % R : 40; % S : 60 (d) ОК: 75; 906 8 : 25 

(+) Mandelic acid has a specific rotation of +158°. What would be the observed specific rotation of the 
following mixture, 

2596 (—) mandelic acid and 75% (+) mandelic acid. 

(a) +79° (b) —79° (c) 74? (d) —74? 

A solution of an unknown compound (3g of the compound in 20 ml of solution), when placed in a 


polarimeter tube 2.0 dm long, was found to rotate the plane polarized light 1.8? in a counter clockwise 
direction. What is the specific rotation of the compound? 


(a) 6* (b) 8° (c) —6° (d) —8° 

A solution prepared by mixing 10 mL ofa 0.10 M solution of the К enantiomers of a compound and 30 
mL ofa 0.1 M solution of the S enantiomer was found to have an observed specific rotation of +4.8. 
What is the specific rotation of ‘R’ enantiomer? 


[Hint: mL x M 2 millimole (mmol)] 
(a) 49.6 (b) +0.96 (c) -0.96 (d) —9.6 


XXXX 
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ANSWER KEY 


7. (С) 
8. (a) 
9. (с) 
10. (d) 


HINTS & SOLUTIONS 


Excess of one enantiomer 
x100 


1. Optical purity or enantiomeric excess = Е 
Р раму Total mixture 


ce = 98248 , 199 - NE, 
(64-4)g 10 


2 фа =— 38 100 = 3100 = 60% 

(3+2)а 5 

Ы - 2. х100- 2x100- 40% 
(3+2)а 5 


ее = major-minor 
= 60-40 + 20% 


_ Optical rotation М О.В. 


100 => 20 = x100 
50 


E Specific rotation 


=> Optical roration = 10° 


Correct option is (d) 
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_ Ориса! ошоп «100 = 18 x100 =90% 
Specific rotation 7 
Маё» 100 + ee _ 100+90 —95% 
2 
Мон 100 — ее » 100 —90 —5% 
2 2 
Correct option is (c) 
Observed rotation (mixture) 
е=— n x] 
Actual rotation (Pure enantiomers) 
— 60 = HEN. cm 100 => Actual rotation = “ЫЯ 100 
Actual rotation 60 
= 150° 
Since the compound is in excess in R so Ше + 150? should be the rotation of R, while S has –150° 
rotation. 
Now in another case, the sample has [a] =— 135°. 
[The negative sign could be possible when S (—ve) rotation, is in excess] 
ee = ү = 
actual 150? 
ee = 90% ee in S 
-. 10% Rm(+) 
SØR 5908 
г. К ЧЫЙ S = 90% + 5% = 9590 
R:S=5:95=1:19 
Correct option is (c) 
observed rotation (mixture) 430.8? 
5. e.e = ——————————————————-x100z x100 
actual rotation (pure) 1.3° 


ee = 60 % 
Since the overall rotation has (+ve) sign .. the major will be dextro (+) only 


100+ее 100-60 160 
2 2 2 


= 80% 


. major = 
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100-ee 100-60 40 


minor — = 2096 
2 2 2 
Correct option is (c) 
6. Given e.e. = 90? 
Observed rotation = 4-135? 
Observed rotation (mixture) x100 


5 actual rotation (pure) 


+135 
~ Actual Rotation 


Actual Rotation = 4150? 
=» 
(Pure enantiomer) 
Observed rotation 120 


After 1 hour, ee = а х100 = 
actual rotation 1 


x100 — Actual rotation — Pu x100 


0? 


x100 = 80% 


observed x100— 40 = observed rotation 
actual +150° 


=> Observed rotation = 60? 


After 3 hour, ee = 


Peet DE 
: | actual 10? mLg dm 
[<] _ © _ —0.45° To make 
Now, P CIL 0.15 оли, х 0.6 ат | ше | ос) 
= —5°g "mL dm units same 
-5° g'mLdm” ee cannot 
» x100 
Now, ¢@= "10° mL ве ат" В иш 


ў 
We have to take the negative, 
so this would be of R butanol. 
ee = 50% in (R) 
=> RM (+) = 50% 


25% R 25% S 
г. %R=50+25 = 75% 
% 8 = 25% 
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50% of the mixture is excess in (+) — mandelic acid 


optical purity = 0.50 


Observed specific rotation 


ОВ Actual rotation of pure enantiomer 


Observed specific rotation 
+158 


— | Observed specific rotation = +79 


€ —18° 
Cl 2dm x [1.5g/100mL ] 
One mmol (10 mL x 0.10 M) of the R enantiomer is mixed with 3 mmol (30 mL x 0.10 M) of the S 


enantiomer; | mmol ofthe R enantiomer and 1 mmol of the S enantiomer will form 2 mmol of RM(+). 
So there will be 2 mmol of S enantiomer left over. 


0.50 = 


о 


[oc]; 


“2 out of 4 mmol is excess in S enantiomer, the solution has 50% ee. 


observed specific rotation 
Now, ее = P x 100% 


Actual rotation of pure enantiomer 


+4.8 


50% = х100% 


X 


>x=+4.8x2=>x=+9.6 
Since S enantiomers was is in excess, .. S enantiomer has a specific rotation of +9.6; so the R enantiomer 
has a specific roration of—9.6. 
Correct option is (d) 
хххх 
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